Introduction
Mathematics is the foundation of science and technology and the functional role of mathematics to science and technology is multifaceted and multifarious that no area of science, technology and business enterprise escapes its application (Okereke, 2006) . Ukeje (1986) described mathematics as the mirror of civilization in all the cent-uries of painstaking calculation, and the most basic discipline for any person who would be truly educated in any science and in many other endeavours. Despite the importance placed on mathematics, rese-archers (Odili, 1986; Salau, 1995 ) had observed that stud-ents lack interest in the subject and perform poorly in it. Ukeje (1986) observed that mathematics is one of the most poorly taught, widely hated and abysmally understood subject in secondary school, students particularly girls run away from the subject. The West African Examination Council (WAEC) Chief Examiners [2003, 2004, 2005, and 2006 ] consistently reported candidates' lack of skill in answering almost all the questions asked in general mathematics. WAEC Chief Examiners [2003, 2005] further observed that candidates were weak in Geometry of circles and 3-dimensional problems. According to their reports, most candidates avoided questions on 3-dimensional problem, when they attempt geometry questions; only few of the candidates showed a clear understanding of the problem in their working. WAEC [2004] also reported candidates' weakness in Algebraic expression and word problems among others. Obioma (1985) , and Okereke (2006) reported gender as a significant factor in mathematics achievement and Onwioduokit and Akinbobola (2005) reported it as a significant factor in physics achievement when physics students are taught with advance orga-nizers. However Okonkwo (1997) reported gender as non significant when students are taught with tangram puzzle game. Okereke (2006) attributed students' poor perfo-rmance to factors such as the society view that mathe-matics is difficult, shortage of qualified teachers, lack of mathematics laboratory and lack of incentive. The abstract nature of mathematics should be reduced through demonstration and practical methods. Agwagah (1997) observed that the problem of ineffective teaching can be tackled through planned and intelligent application of the mathematics laboratory. Thus Agwagah recomm-ended the use of laboratory approach to the study of mathematics. The method of drill and verbal recitation makes learning boring and lacks motivation for further learning. had earlier recommended the use of mathematics laboratory in teaching mathematics. According to Srinivasa, this will lead the students to formation of concepts out of experiences with discrete objects. In this casethe vague theories and imaginary objects take real shape and the students understand better and perform better. It is important therefore to consider strategies that may help to improve the performance, with the view of considering their effect on teaching and learning of mathematics. Such strategies include the use of mathematics laboratory (Ogunkunle, 2000) . Mathematics laboratory is a place where students can learn and explore various mathematical concepts and verify different mathematical facts and theories using varieties of activities and material (Igbokwe, 2000) . The use of mathematics laboratory helps to integrate theory and practical work in mathematics teaching /learning. Ohuche (1990) advocated the need for moderately equipped mathematics laboratories. Ogunkunle (2000) itemized the advantages of using mathematics laboratory which include; o Display mathematical information o Avenue for experimentation through practical work o Pool of storage of mathematical materials for easy access o Removing abstractness and increasing effective teaching /learning. Based on the advantages of mathematics laboratory, it is expected that teaching and learning of mathematics with mathematics laboratory may help to reduce the abstract nature of the subject and draw the students to follow.
II. Statement of the content
Evidence of poor performance in mathematics by secondary school students point to the fact that the most desired technological, scientific and business application of mathematics cannot be sustained. This makes it paramount to seek for a strategy for teaching mathematics that aims at improving its understanding and performance by students. Evidence abound Ogunkunle, 2000) , that lack of mathematics laboratory and Mathematics teachers non-use of laboratory technique in teaching mathematics is one of the major factors that contribute to poor achievement in mathematics by secondary school students. Therefore the study is designed to find out the effects of using mathematics labo-ratory in teaching on the achievement of High school mathematics students( HSS).
III.
Purpose of the study
The purpose of this study is to investigate the effects of using mathematics laboratory in teaching students HSS in mathematics. Specifically, the study sought the following; o To investigate the extent to which the use of mathematics laboratory will enhance the achievement of mathematics students. o To compare the achievement of male and female mathematics students taught with mathematics laboratory.
IV.
The purpose of this study is to investigate the effects of using mathematics laboratory in teaching JSS students in mathematics. Specifically, the study sought the following; To investigate the extent to which the use of mathematics laboratory will enhance the achievement of mathematics students. To compare the achievement of male and female mathematics students taught with mathematics labora tory.
Research questions
1. To what extent does the use of mathematics laboratory affects the achievement of mathematics students? 2. Is there any significant difference between the achievement of male and female mathematics students taught with mathematics laboratory? Research hypotheses Ho1: There is no significant difference in achievement of mathematics students taught with mathematics laboratory and those taught with lecture method (P < 0.05). Ho2: There is no significant difference in the achievement of male and female mathematics students taught with mathematics laboratory (P<0.05).
Research design
The study is a pre-test post-test nonrandomized equivalent group design. Population The population was made up of all the JSS III mathematics students in the secondary schools in Ekwusigo Local Government Area of Anambra State.
V. Sample and sampling technique
A total of one hundred (100) students were used for the study. Ekwusigo Local Government Area has only two co-educational schools and these were purposively selected. One arm of 50 JSS III students was randomly selected from each of the co-educational school. One class was assigned to treatment group A, fifty in number (23 boys and 27 girls) and the other class was assigned to control group B, fifty in number (17 boys and 33 girls) .
VI. Instrument and validation
The researchers used the Mathematics Achievement Test (MAT) as an instrument. Also, Designed Math matics Laboratory (DML) and the lesson plan were used as instructional tools for the study. MAT: This is a ten-item achievement test constructed by the researchers based on the JSIII mathematics syllabus in the area of plane geometry and algebraic expressions. The test was in essay form written to cover the areas of knowledge, comprehension and application levels. The same MAT was used for pretest and posttest treatment but the colour of the paper for posttest was changed from white to yellow. The validity of the items was assessed by three mathematics education experts and two experienced secondary school mathematics teachers. The instrument was trial tested with 40 students in a school not participating in the study but within the same area of study. The Kunder Richardson formular (21 was used to establish the coefficient of internal consistency for the instrument (MAT) and the value is 0.75. DML: The Laboratory was designed to have a typical laboratory building with necessary fittings and equipment which include Geoboard, graph board, Pythagoras triple triangle, Skeletal globe, Abacus, close and open cylinders, cone, conic sections, rectangular and triangular pyramid, cube, graphic calculator, computer system etc. This was looked into by three mathematics education experts to ensure its suitability and representation of a true mathematics laboratory. Lesson plan: The plan was written in two forms.
• Plan that used the DML as a teaching material for teaching the treatment group A.
• Ordinary lesson plan used in conventional classroom for group B.
VII. Research procedure
Group A (n = 50) were taught plane geometry and algebraic expressions using DML as a teaching material while group B (n = 50) were taught the same topics without mathematics laboratory but with lecture method using ordinary lesson plan. The teaching in both schools which took four weeks was done by the researchers. This was concurrently done for both groups. One taught the students in both groups and examined them while the other marked their scripts compiled results and this helped in controlling teacher variable. To solve the problem of interclass discussion among the students, one intact class in each school was used only. More so, the experiment lasted for four weeks and it was expected that this period was long enough as not to permit the pre-test to affect the post-test scores and the items were re-arranged before administering the posttest.
VIII. RESULTS
Research question one
To what extent does the use of mathematics laboratory affects the achievement of mathematics student? The analysis is shown on Table 1 . 2. The gain in achievement of students in experimental group is 27.9 while that of control group is 14.8 with mean difference of 13.1
Research question two
Is there any significant difference between the achievement of male and female mathematics students taught with mathematics laboratory? The analysis is shown on Table 2 . The mean gain for the female group (28.9) is higher than mean gain of the male group (26.8) with a mean difference of 2.1
Hypothesis one (Ho1)
There is no significant difference in achievement of mathematics students taught with mathematics labora-tory and those taught with lecture method. The analysis is presented in Table 3 . The null hypothesis was therefore rejected. Hence, there was a significant difference in achievement of mathematics students taught with mathematics laboratory and those taught with lecture method.
Hypothesis two (Ho2)
There is no significant difference in achievement of male and female mathematics students taught with mathematics laboratory. The analysis is shown on Table 4 . The null hypothesis was not rejected. There was no significant difference in achievement of male and female mathematics students taught with mathematics laboratory
IX. Discussion Of Results
Results of research question one showed that students taught mathematics with mathematics laboratory achieved more than those taught without mathematics laboratory. This was tested in hypothesis one which revealed that a significant difference exist between the achievement of students taught mathematics with mathematics laboratory and those taught with lecture method. This was in favors of mathematics laboratory group. This finding is supported by , where they highlighted the advantages of using mathematics laboratory in teaching to include providing opportunity for student to understand and internalize the basic mathematical concepts. In this way the students achieved better than otherwise. The results from research question two showed that boys had a mean gain of 26.8 while girls had a mean gain of 28.9. This was tested in hypothesis two. Results from this hypothesis showed that there was no significant difference in achievement of male and female mathematics students taught with mathematics laboratory. This finding is in line with the findings of Okonkwo (1997) who reported that students' gender has no significant effect on their achievement when taught with tangram puzzle game. However, the finding disagrees with the findings of Obioma (1985) , and Okereke (2006). They reported gender as a significant factor in achievement when mathematics is taught with certain strategies/techniques. Onwioduokit and Akinbobola (2005) also reported gender as significant factor in physics achievement when taught physics with pictorial and written advance organizers. Conclusion Based on the findings in this study, the following conclusions were drawn: • Students taught with mathematics laboratory achieved better than those taught without it.
•There exists no significant difference in achievement of male and female mathematics students taught with mathematics laboratory. 
